Authors in Sweden and Germany surveying GDPs' treatment concepts for endodontically treated teeth found that practices were not in complete agreement with current recommendations in the literature. 3, 4 Although the current practices of GDPs in the UK have been surveyed, 5, 6 there is little published work relating these to the uptake of modern restorative principles. 7 Previous efforts have been made to look at how and why dentists decide to replace an existing amalgam restoration with a larger one or with a crown [8] [9] [10] but advances in bonding technology may have rendered these findings obsolete.
The concept of minimum intervention to treat or repair damaged teeth is not new. 11 This is an extension of a principle first suggested 20 years ago that operative intervention is not necessarily the treatment of first choice for carious teeth. 12 Developments in adhesive dentistry have provided clinicians with more options, helping them to restore teeth without destructive preparations and repair restorations rather than replacing them, minimising the loss of sound tooth tissue.
5,13,14 introDuCtion
Continuing professional development (CPD) courses seek to inform, educate and develop practitioners' patterns of prescribing in line with the evidence base. This may include the introduction of new materials and methods or the modification of existing procedures. It has been shown that the translation into practice of techniques and principles described at CPD meetings varies between individuals. 1 Courses appear to have more impact if the subject matter is targeted to address individual learning needs. To maximise the benefit of CPD, general dental practitioners (GDPs) have a role to play in selecting the courses most relevant to them by way of critical personal review. In addition, when devising courses it would be useful for organisers to have Continuing professional development (CPD) courses seek to inform, educate and develop practitioners' patterns of prescribing in line with the evidence base. When devising such courses it would be useful for organisers to have some idea of what current practice is and the decision-making process as this would inform the development of appropriate continuing education courses. A questionnaire comprising ten questions was given to 90 dentists at the start of a day's lecture course run under Section 63 regulations. The dentists were then shown a series of pictures and asked how they would manage each of the cases presented. Eighty-nine dentists completed the questionnaire and the results were tabulated and fed back to the group at the end of their day's course. Results showed varied and inconsistent application of advances in restorative techniques among the respondents. Despite a definite interest in more modern treatment options, many practitioners continued to support the use of traditional techniques that could be considered outdated. Further investigation of the practices of GDPs and their decision-making processes would be useful in targeting postgraduate education programmes to encourage the uptake of evidence-based practice.
The aim of this article is to describe the reported decisions of a group of primary care dentists in relation to several clinical scenarios requiring material selection and choices of intervention.
MethoD
Ninety primary care dentists attending a one day postgraduate course on the subject of the restoration of an endodontically treated tooth were issued with a questionnaire comprising of ten questions devised by the authors (Fig. 1) . The dentists were then shown a series of pictures and asked to answer questions about how they would manage each of the clinical situations presented. The purpose was to investigate treatment planning decisions and material choices in several scenarios involving restorative dentistry including the management of carious lesions, restoration of fractured and heavily restored teeth and the replacement of missing teeth.
Answer sheets were collected and the responses tabulated and fed back to the participants at the end of the day.
results
Eighty-nine dentists out of 90 attending • Assesses clinical decision-making for restorative dental situations among a group of general dental practitioners attending a postgraduate course.
• Highlights the persistence of some outdated treatment modalities.
• Demonstrates the inconsistent uptake of contemporary treatment philosophies
• Offers a method of informing educational providers of useful subjects for postgraduate courses.
i n b r i e f eDuCation the course completed questionnaires. Responses to specific questions that were unusable or missing were classified as missing. Figure 1 shows the questionnaire with nine questions alongside the responses for each question. Question 10 asked about the choice of material when fabricating a core for a successfully root-treated upper 7: the results for this question are shown in Table 1 .
DisCussion
The dentists attending the course were all primary care practitioners working within either the General Dental Service or the Salaried Primary Service. One third of the attendees were vocational dental practitioners or general professional trainees from the Southeast region of Scotland. No demographics were recorded regarding their dental school of origin, their date of qualification or any additional qualifications held. The results from the questionnaire were tabulated during the day and were reported back to the participants at the end of the day, which produced constructive discussion.
The results of this questionnaire suggest varied uptake and application of evidencebased dentistry and recent advances in restorative techniques.
A number of the group indicated a willingness to use new materials and explore more complicated options. For example, the majority were happy to place a posterior composite restoration to improve aesthetics and 44% would suggest an implant to replace a missing lower first molar compared with just 13% opting for bridge work.
Although some GDPs seemed open to newer options, there was an indication that older techniques prevailed in some circumstances. The results from Question 1 indicate that a large proportion of the practitioners remain restoratively driven despite the increasing emphasis placed on preventive dentistry. It is established that arrest of superficial approximal carious lesions, such as that described, is possible given the existence of an environment promoting remineralisation. Despite this over 30% of these primary care practitioners elected to restore, committing the tooth to the restorative cycle.
Techniques considered outdated in many circles were identified as still being For example, the choice of lining and base materials (Question 6) seemed to be based more on familiarity rather than evidence. Over 50% of respondents chose calcium hydroxide with or without a secondary base despite the lack of evidence regarding its effectiveness. 15 A further example of the continued use of outmoded techniques was provided by the answers to Question 6 which asked about the development of auxiliary retention in a large posterior cavity. A cavity of these dimensions was selected as it would have been less appropriate to restore it with directly placed composite resin 16 and therefore it was a reasonable question to ask specifically about the retention for silver amalgam. Half of the practitioners chose to use dentine pins in addition to cavity design features to aid retention of the large amalgam. This was despite ample coverage in the peer reviewed journals that there is no indication for their continued use and evidence that they carry significant disadvantages producing stresses within the teeth while also weakening restorative materials. 17, 18 The use of pins may be a reflection of the system in which practitioners work. Pins were supported previously by NHS regulations in England and Wales and still are in Scotland. In this respect the NHS system of remuneration has come under criticism for failing to support best practice. and the technique minimises further loss of tooth tissue. The majority of the participants applied this principle when restoring the fractured cusp adjacent to a Class 2 amalgam restoration (Question 3) but not to a fractured occlusal restoration (Question 9). These decisions might have been more related to the complexity and time required to carry out the procedures. There continues to be a shortage of evidence in the literature defining the efficacy of many restorative procedures. However, the results of this study indicate that even where evidence is available, clinicians are frequently reluctant to apply it. The majority of clinicians elected to accept a root filled molar tooth (Question 4) with a large complex amalgam filling as being definitively restored, despite evidence that crowning molar teeth following endodontic treatment results in less repeated intervention. 21 This particular decision is not limited to this particular group of dentists. Virtually identical results were recorded in the report of Scurria et al. 22 in the United States. There is a number of possible reasons why dentists decide not to place an indirect restoration with cuspal coverage to protect an endodontically treated posterior tooth. It is possible that when a dentist suggests that a crown might be beneficial, the patient declines on financial grounds or time constraints. However, in this study these would not have been factors in the decision-making process but there is evidence that a dentist's own clinical experience, particularly if it is recent, may be an influence; 23 alternatively it might be that the practitioner is simply not aware of the evidence available. A further possibility was that the decision not to provide a crown was based on the wish to conserve tooth structure but if so, this principle was not consistently applied in the answers to Question 5.
In Question 5, participants were shown a maxillary second premolar restored with an MOD amalgam where the palatal wall of tooth structure had fractured and been lost. The underlying question posed by the clinical situation was how not only to restore the missing tooth structure but also to protect what remains while satisfying functional and the aesthetic requirements. It was encouraging that only 15% chose amalgam while the 20% who selected directly placed composite resin would have produced a bonded restoration which might have protected the remaining buccal cusp. However, it is a major clinical challenge to recreate cusps in composite resin while the dimensions of the restoration would be likely to affect its longevity adversely. 24 The 20% of respondents who decided to provide a porcelain-fused-to metal crown would have removed most of the residual coronal dentine in making the preparation. It was therefore encouraging to see that 40% selected an indirect composite resin or porcelain restoration. If this had been provided as an onlay as compared with a full crown, dentine would have been preserved at the base of the buccal cusp while giving the benefits of cuspal coverage: it would have been useful to ask the question in such a way as to discriminate between an inlay and an onlay. Interestingly the responses to this question did not seem to have been influenced by the NHS regulations as they apply in Scotland where indirect composite resin and ceramic inlays/ onlays are not supported by the fee schedule. This is in contrast to the discussion on the use of dentine pins in Question 6.
In Question 7, the clinicians were asked to make a choice between a resin-retained bridge and one using crowns as the retainers. Over half elected for a design using crowns as the retainers in preference to the more minimally invasive choice of a resin-retained bridge. This might have been because of an awareness of the literature indicating that longer span resin-retained bridges carry a higher failure rate 25 or perhaps participants' personal experience of their performance. However, those who chose to use full coverage crowns as the retainers ignored the significant gingival recession on the facial aspects of the had self-selected to attend this postgraduate course presumably either because they were interested in the subject or perceived a learning need. There was also no analysis of the environment in which the practitioners worked, a variable that may affect clinical practice for financial and legislative reasons. Further research using a larger randomised group of individuals would provide a better indication of the decision-making processes and techniques used by practitioners. This could help to inform those devising postgraduate courses as well as demonstrating the level of uptake of evidence-based techniques and the success of CPD activities.
ConClusions
While a substantial proportion of those attending the course displayed willingness to embrace aspects of modern evidence-based dentistry, the application of the evidence was inconsistent. A modern approach, based on minimal intervention and preservation of tooth tissue was only partially evident. Considerable reliance was still placed on traditional techniques although there was definite interest in more modern treatment options. The use of a brief questionnaire of this type was considered useful in assisting identification of areas of educational need. Further investigation of the practices of GDPs and their decision-making processes would be useful in targeting postgraduate education programmes and assessing continuing professional development. This may promote the translation of new principles into the working environment.
prospective abutment teeth which would have made full crown preparations highly destructive and potentially very damaging to the teeth.
The final Question (10) asked participants about their choice of core material for a root treated maxillary second molar which had little by way of a pulp chamber and ⅔ of the palatal wall being all that remained of the coronal tooth structure. Cores of this size are structural in respect of the need to support the crown. In such situations, logic would dictate that the material with optimal physical properties is selected. Well over ⅔ of the respondents chose silver amalgam or composite resin, with amalgam being preferred by ⅔ of this sub-group. A relatively low number of individuals selected a glass ionomer cement or variant of this material, which showed a good appreciation of its relatively poor performance when used in bulk as a core to support a crown. 26 The results of this study indicate considerable variation in decision-making among primary care dentists. It appears that many continue with familiar techniques, despite widely disseminated evidence that they should change their practice. They may be operating within their 'comfort zones' based on anecdotal success. This raises questions of how best practitioners may be encouraged to develop new knowledge and apply it. In a busy clinical environment, introducing new techniques is difficult and they will initially take longer than more familiar ones. There is also the likelihood that initial use of a new technique or material may result in poorer results. Both of these factors do not encourage change. Undoubtedly, continuing education courses which contain a practical or 'Hands-on' component are essential in allowing dentists to rehearse new clinical techniques before providing them for their patients.
There are obvious limitations in treatment planning and decision-making using only photographs and a restricted patient history. As a result the specific findings of this questionnaire should be considered with some caution. Additionally the subjects were not chosen randomly, they
